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W© (N-substmiteo^2-hydroxy) benzamldea and N-sulwimited-24iydroxy*^ 
© and pharmaceutical compositions thereof having activity as modulators of the arachldontc add 
cascade. 

IU 

® T** Present invention relates to N-substttuted 2-rryoVoxybenzamide and N-substituted 2^droxy-»-oxo- 
benezene acetamide having the formula 

Xartv Copy Cantra 
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wherein 

y one or two is 

R, and R, represent a hydrogen atom or a substituent 

b is zero to four 

and 

R* is an aikyi group having 6 to 20 carbon atoms, an eventually substituted aryi or arelkyi group or a group 
CH= CHFU or (CrWCO-R. in which R. represents an eventually substituted phenyl group. 
These compounds are useful! for me treatment of diseases in which products having lipoxygenase enzyme 
activity contribute to the pathological condffion. Selected novel intermediates are also the present invention. 
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( N-SUBST1TUTED-2-HYDROXY) BENZAMIDES AND N-SUBSTmTTHD-2-HYDROXY-o-OXO-BEN- 
ZENEACET AMIDES AND PHARMACEUTICAL COMPOSITIONS THEREOF HAVING ACTIVITY AS MODULA- 
TORS OF THE ARACHIDONIC ACID CASCADE 



The present invention relates to novel compounds and pharmaceutical compositions for the treatment of 
diseases in which products of lipoxygenase enzyme activity or the action of leukotrienes contribute to the 
pathological condition. Selected novel intermediates are also the present invention. The novel 2-hydrox- 
ytoetuamides and N-substituteo^2^droxy-tr<^ of the present invention are lipox- 

s ygenase Inhibitors providing activity useful for treating asthma, allergies, cardiovascular diseases, migraines, 
and immunoinflammatory conditions. 

More, particularly, this invention concerns certain novel 2-bydroxybenz amides and novel 2-nydroxy-a- 
oxo-oerueneacetamides having the Formula I as defined below, pharmaceutical compositions having the 
novel 2-bydroxybenzamides and novel 2-hydroxy-<r-oxoben2eneacetamides therein, and methods of use 

to therefore in the treatment or amelioration of diseases in which products of lipoxygenase enzyme activity or 
the reaction of leukotrienes contribute to the pathological condition. Lipoxygenase enzymes are part of the 
arachidonic acid cascade. 

Arachidonic acid serves as the biological precursor for a family of physiologically active eicosanotds. 
These include products derived from the action of cydooxygenase such as the class of prostaglandin-E and 

rs *F compounds, thromboxanes, and prostacyclin, and products derived from the action of lipoxygenase 
enzymes such as hydroxy -and hydroperoxyeicosatetraenolc acids and the leukotrienes. 

Lipoxygenase pathway products such as the leukotrienes B4. C4. 04, and E4. 5-hydrox- 
yetcosatetraenoic acid. 5^c^operoxyeicosatetraenoic acid, and 12^ydroxyeicosatetraertoic acid are in- 
volved in the condrtion recognized as inflammation, and in allergic and immune responses. 

20 These lipoxygenase products have been shown to be highly potent stareospecinc inducers of polymor- 
phonuclear leukocyte migration or chemotaxis, lysosomal enzyme release, and degranulation. Additionally, 
these products induce the contraction of smooth muscle such as vascular and pulmonary tissue, and induce 
the generation of additional inflammogens such as thromboxane A2 and prostacyclin. Lipoxygenase 
products also interact with vasodilator prostanoids and other mediators, leading to the enhancement or 

& amplification of the inflammatory response. 

Leukotrienes and the hydroxy-and hydroperoxyeicosatetraonoic acids play a major rote in the patho- 
genesis of many disease conditions. These compounds have been found in synovial fluid of rheumatoid 
joints, in involved skin of psoriatic patients, in inflarnmed colonic tissue, end at elevated levels in ischemic 
myocarcSal tissue. They are also mediators of aflergic and asthmatic conditions. 

oo Compounds and pharmaceutical compositions in accordance with the present invention Inhibit lipox- 
ygenase or the biosynthesis or biochemical action of leukotrienes and, therefore, are useful in the treatment 
or amelioration of a number of diseases whose pathogenesis involves the production of the leukotrienes and 
other fipoxygerase-derived products. These Spoxygenase inhibitors aid in the prevention of tissue damage 
and inflammation which result from infiltration of leukocytes, release of tissue-digesting lysosomal enzymes. 

» and changes in the permeability and contractile state of smooth muscle tissue. 

Specific conditions in which such Bpoxygena se Inh ib iti n g compounds and pharmaceutical compositions 
in accordance with the present invention are useful include allergy; asthma; arthritis; skin disorders including 
psoriasis and acne; irrftammation; inflammatory bowel diseases; pain; and carrJovasular disorders including 
myocardial ischemia and infarction, angina, arrhythmias, stroke, and atherosclerosis. 

40 •Derivatives of 3-. 4-. and 5-prienylsaficylamides" by R Jules, et al. J. Am. Pharm. Assoc.. ScL Ed. 4§, 
277-61 (1956) as reviewed in CA50:16715 describes selected phenylsaicy lam ides having a phenyl 
substituent on the phenyl moiety of the pherrylsaJk^lamides and thus differing from the present invention. 

Also feiKrtg wrtrwn the scope of the present invention are the pharmaceutical acceptable add end base 
addition salts of the compounds of the present invention. 

4B The present Invention are compounds of the Formula I and pharmaceutical acceptable salts thereof 
wherein: 

(t) y is one or two; 

{2} b is zero. one. two. three, or four; 

(3) R» is selected from a group consisting of aikyi of from one to four carbons, inclusive. aJkoxy of 
so from one to four carbons, inclusive. thioaDcoxy of from one to four carbons, inclusive, carbaikoxy of from two 
to four carbons, inclusive, afkanoyf of from one to four carbons* hydroxy, halogen, nrtro. amino, mono-and 
di-alkylamino having each alkyl the same or drfferent from one to four carbons, inclusive, phenyl, hydrogen, 
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carboaJkoxyamfcfo of from one to four carbons, inclusive, aikylsuffinyl of from one to four carbons, inclusive, 
alkytsulfonyl of from one to four carbons, inclusive, and where b is one then R, may also be -(CH = CH- 
CH=CH) -taken together with adjacent ring carbons to form a benzo radical; 

(4) R* is hydrogen; halogen: aikyl of from one to four carbons, inclusive; alkoxy of from one to four 
s carbons, inclusive; carbalkoxy of from two to four carbons, inclusive: hydroxy, halogen, or -<CH-CH- 

CH = CHHaken together with adjacent carbons to form a benzo racScal; 

(5) R« is (a) aikyl of from six to twenty carbons, (b) -CH=CH-R*. (c) -tfWnCOFL (d) -{CH,)* R* 
wherein n is 2ero to four, inclusive, and R* is phenyl, optionally substftuted at the two through six positions 
by tower alkoxy carbon yl, carbaflcoxy having alkoxy of from one to four carbons, inclusive, alky} of from one 

io to four carbons, alkoxy or thioalxoxy of from one to four carbons, inclusive, phenafkoxy of from one to four 
carbons in the alkoxy group, amino* monoalkyl or cfialkyl amino having the aikyl of from one to four carbons, 
inclusive, Bikanoytamino of from two to six carbons, inclusive, car boxy I, benzo, halogen, hydroxy, aUo/lsitoxy 
of from one to four carbons, inclusive, hydroxyaikyf of from one to four carbons, inclusive, alkanoyl of from 
one to four carbons, inclusive, nitro, or aJkanesuffonamido of from one to four carbons, or (e) halogen; 

75 (8) X is hydrogen or lower aikyl of from one to four carbons, inclusive. 

One group of preferred compounds of Formula I include compounds wherein R, is hydrogen, y is 1 . R, 
is H, and R« is aikyl of from 6 to 20 carbons, inclusive, or ~<CHJ»R« wherein n is two and R« is phenyl 
optronaly substituted by carboxyt, carboaJkoxy of from one to four carbons, inclusive, chloro. alkoxy of from 
one to four carbons, inclusive, hydroxy, or phenyl; or the pharmaceutical^ acceptable acid or base addition 

20 salts thereof. 

Another group of preferred compounds of Formula I include compounds wherein Ri is hydrogen, y is 2. 

R, Is hydrogen or the benzo radicat R» is elkyl of from 6 to 20 carbons, inclusive, or -{CH^-R, wherein n is 

2 and R. is phenyl optionally substituted by tower alkoxycarborryl; carboxyi, carboalkoxy wherein the alkoxy 

is from one to tour carbons, incfusive, aJkoxy of from one to four carbons, inclusive, hydroxy, or 
25 pharmaceuficalty acceptable acid or base addftion salts. 

Thus, the more preferred compounds of Formula I are: 

r^H2^4-c5methcocypr!eny^^ 

r^4^2^3,4^^ydroxypherry1)eto 

N^4^2^ 3 4^IhyoVoxyprierryl)eth^ 
so hK4-[2^,4K^oVoxyphenyf)etfryllpr^ 

N^4^2^,4Kiihydroxyphenyl)ethy^^ 

rHH2^.4^1hydroxyprienyI)ethyJ)p^ 

fH4H;2H3.4^thyoVoxypr>enyI)e^ 

The present invention is also a pharmaceutical composition comprising an effective amount of a 
35 compound having the Formula I as defined above together with a pharmaceufcaBy acceptable carrier. An 

effective amount Is the amount useful tor treating or ameliorating a number of diseases or conditions 

comprising an inhibition of a lipoxygenase effect The diseases or conditions are readily recognized for the 

pathogenesis affected by lipoxygenase effect and are recited specifically above. 

Thus, in acco r d anc e with the present invention, another aspect of the invention. Is a method of use of a 
40 compound of general formula I for the manufacture of medicaments tor the treatment or amef oration of 

d iseases or conditions as denoted above. 

The arrtiasthma and anttafiergfc actrv8y of the compounds of general formula I make them useful for the 

treatment of hypersensitivity reaction having broad symptoms. For example, the symptoms may include 

dermatitis, lacrirnation, nasal Discharge, coughing, sneezing, nausea, vomiting, diarrhea, difficulty in breath* 
45 irtg, pain, inflammation, and in severe cases, anaphyiatjc shock and circulatory coflapse. The symptoms 

may be found in man as well as otter animals suffering from bronchial asthma, seasonal poffinosis (e-g., 

hayfever), allergic rhinitis, urticaria, allergic conjunctivitis, food energies, and anaphylactoid reactions, 

Lflcewise. the compounds of Formula I are useful for the treatment of cardiovascular disorders. 

particularly Ischemia and myocardial infarctions. The symptoms of a subject haying a cardiovascular 
so disorder may be determined by special diagnostic procedures directed to subjects having a history, general 

physical appearance and then detailed deviations from normal appearances suggesting a cardiovascular 

disorder. Such olsorders are also found in man as weH as other mammals. Symptoms of tie dsorders are 

described extensively in The Merck Manual t4th ed. (1982). 

Further, the compounds of Formula I are useful for tie treatment of migraine and inflammation. The 
55 symptoms requiring treatment for these purposes are also readily recognized, particularly for migraine in 

man and/or inflammation in man as wen as other mammals. 
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Pharmaceutical compositions which are also the present invention are prepared from the compound of 
Formula I and salts thereof described as the present invention having inert pharmaceutical carriers. The 
compositions may be either solid or Squid. 

A physician or veterinarian of ordinary skill readily determines a subject who is exhibiting symptoms 
s described herein. Regardless of the route of administration selected, the compounds of the present 
invention are formulated into pharmaceuticafly acceptable dosage forms by conventional methods known to 
the pharmaceutical art 

The compounds can be administered m such oral unit dosage forms such as tablets, capsules, pi Us. 
powders, or granules. They also may be administered rectaRy or vaginaSy in such forms as suppositories or 

iq bougies; they may also be introduced parenteraliy (ex)., subcutaneously. intravenously, or intramuscularly), 
using forms known to the pharmaceutical art They are also introduced directly to an affected area (e.g.. in 
the form of eye drops or by inhalation). For the treatment of asthma or allergies such as erythema, and 
inflammatory skin disorders (psoriasis), the compounds of the present invention may also be administered 
topically in the form of ointments, creams, gels, or the like. 

rs An effective but nontoxic quantity of the compound is employed in treatment The ordinarily skilled 
physician or veterinarian wifl readily determine and prescribe the effective amount of the compound to 
prevent or arrest the progress of the condition for which treatment is indicated. In so proceeding, the 
Physician or veterinarian could employ relatively low dosages at first, subsequently increasing the dose until 
a maximum response is obtained. 

20 Initial dosages of the compounds of the invention having Formula I are orcfinarify in the area of 10 mg 
up to 2 g per day orally, preferably tO mg to 500 mg per dose oraly. given from one to four times daily or 
as needed. When other forms of administration are employed equivalent doses are administered. 

The compounds of the invention are capable of forming both pharmaceutical^ acceptable acid addition 
and/or base salts. Base salts are formed with metals or amines, such as ammonium, alkali, and alkaline 

25 earth metals or organic amines. Examples of metals used as cations are sodium, potassium, magnesium, 
calcium, and the Bke. Examples of suitable amines are N v N'dft>eruylemy1enediamine. chloroprocaine. 
chofine. diethanoiarnine, ethyleneolamine, N-nxtoylnucamine. and procaine. 

Pharmaceutical^ acceptable acid addition salts are formed with organic and inorganic acids. 
Examples of suitable acids for salt formation are hydrocntoric, sulfuric phosphoric, acetic, citric. 

so matonic, saficytc. mafic, ghiconic. fumaric. succinic, ascorbic. maJeic. methanesulfonic. arginine. and me 
tike. The salts are prepared by contacting the free base form with a sufficient amount of the desired acid to 
pnxxjce either a mono or du etc salt in the conventional manner. The free base forms may be regenerated 
by treating the salt form with a base. For example, dilute solutions of aqueous base may be utilized. Dilute 
aqueous sodium hydroxide, potassium carbonate, ammonia, and sodium bicarbonate solutions are suitable 

35 for this purpose. The free base forms differ from their respective salt forms somewhat in certain physical 
properties such as sotubiRty in polar solvents, but the salts are otherwise equivalent to their respective free 
base forms for purposes of the invention. 

The compounds of the invention can exist in unsoJvated as well as sof/ated forms, including hydrated 
forms. In general, the solvated forms, inducing hydrated forma and the Hke are equivalent to the unsolvated 

40 forms for purposes of the invention. 

Finally, the methods of preparation and selected novel tmermediates for preparation for compounds of 
Formula I as defined above are also the present tavention. 

Generally, a method of preparation of the compounds of Formula I as defined above can be 
accompGshed as shown in Scheme I wherein R„ b, Y, X, and FV and R, are as defined above and R is 

46 hydrogen, lower alkyi. or phenyl. 

When R is hydrogen preparation of the compound of Formula I wherein y is one. is shown in Scheme I 
(A). The preparation may be accompgshed by reacting the saBcyfic acid of Formula II wherein R is 
hydrogen with ajcycJctoxytartxxmmide or carbom/ldiimlotaoJe and the desired compound of Formula III in 
an inactive solvent, such as tetrahydrdfuran. methylene cWoride. or ethylene dchloride or mixtures thereof 

so under nitrogen at from about 0"C to about room temperature for from 50 minutes to 24 hours. Optimum 
conditions vary within reasonable experimentation depending upon the reactants. 

Alternatively, when R is tower afkyf or phenyl the preparation of the compound of Formula I wherein y is 
one or two shown in Scheme I (A) may be accompished by reacting the ester of Formula n wherein R is 
tower alkyt or phenyl in the presence of butyl lithium. OBSopropytamine. and the desired anifine of Formula 

ss m An inert organic solvent such as tetrahydrofuran Is used in the reaction which is maintained at Ice bath 
temperature with an ice bam for from ten minutes to two hours. See. for example. K. W. Yank, el af. 
Tetrahedron Letters. 1791 (1970). 
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According to Scheme I (B) a slight excess of the compound of the Formula II, wherein R, and b are as 
defined above, is heated with the compound of Formula til at from 24 • to 240 *C, preferably of from 140* to 
210 e C under argon for about two to five hours. 

Additionally, the compound of Formula I can be prepared by the method shown in Scheme I (C) where 

5 a slight excess of the compound of Formula lit is reacted with a compound of Formula HI in a nonprotic 
solvent such as tetrahydrofuran. and the Eke. 

Specific variations within the above general description may include, for example, preparation of 
compounds of Formula I wherein Rj includes phenyl optionally substituted by at least one hydroxy group by 
treatment of correspond ng methoxy groups with boron tri bromide, hydrobromtc acid or trtmethytsify fiodide 

ro using appropriate conditions. Preferred solvents are dSchtoroethane or olchforornethane. For example, see 
also M. V. Bhatt and S. U Kuflcarmi, Synthesis (4), 249 (1983) for a review of the cleavage of ethers. 

The irtermediates of Formula III wherein R. is aflcyl of from six to twenty carbons, inclusive, are known 
or can be readily prepared by an ordinarily stalled artisan. However, the novel intermediate of Formula Rl 
wherein R. is -CH = CH-R* and -<CH») B R« or (CH^COR, are prepared by a synthetic sequence as shown far 

75 lilt, III* and UU in Schemes HI or IV. respectively. More specifically, the compound of Formula IV.. wherein 
R, are the optional substrtuents for the phenyl as defined above for R*. b is an integer of from zero to five, 
and R, is as defined above; is prepared In a manner shown in Scheme 01 which Is analogous to the method 
disclosed by P. Pfeiffer and a Sergiewskaya, Ber.. 44:1109 (1911). Subsequent reduction of compounds of 
Formula IV. Is accompfished by either H, and Raney nickel or iron and hydrochloric acid or dithionite to 

20 produce the compound of Formula Ilia or Formula IB* respectively, wherein R, and R* are as defined above. 
The reduction is carried out in conditions within the ranges known for the reagents. Reduction of IV. by 
catalytic hydrogenation using a Raney rdckel catalyst within the range of conditions known for this reduction 
produces compounds of Formula 111. reducing both the nttro-moiety and unsaturatkm of the hydrocarbon 
chain In -CH=CH-R, of the R* definition with the compound of Formula I above. Reduction of IV, with iron 

25 and HQ or dithionite setectivefy reduces the nitre moiety. 

Intermediate compounds of Formula HI* wherein R* and R» are as defined above are obtained by 
catalytic addition of H. to the compound of Formula IV, over a paOaolum/carbon catalyst using conditions 
within those known or without unreasonable experimentation for hydrogenation using H, with these catalysts. 
Scheme IV shows the hydrogenation of the intermediate precursor having Formula IV, to obtain HI. The 

30 compounds of Formula IV, having R* and R* as defined above are prepared in a manner analogous to 
known Friedel-Crafts deviation methods as disclosed by Tadkod. et al, aj. Kamtack Univ.. 3: 78-80 (1958). 

The intermediates of Formula 0 wherein R„ b, and R are as defined above and y is one are known or 
are synthesized by a process analogous to those known In the art The imermediates of Formula II wherein 
R„ b, and R are as defined above and y is two, generally, are prepared by reacting a sallcyladehyde type 

as compound of Formula XXJi with trimethyisiiyl cyanide in the pr es ence of a trace amount of zinc Iodide at a 
temperature of about 0*C to *25 # C. preferably 0" to 10 # C for about four to twelve hours in an inert 
atmosphere. The treatment of saficytadehyda is analogous to the Showaiter and Haskell. ± Heterocyclic 
Cheny 18, 367 (1981), disclosure. The resulting a^^stnmethylsitoxybenzerieacetorutrite having an (R,)- 
t^substltuent defined above and as shown by Formula XN is added at the rate of one equivalent over a 20 to 

40 30 minute period to toxamethykfcrflazane which is previously treated at about 0*C under an Inert 
atmosphere with from one to sflghoy more than one equivalent of rt-toutvffithium and after the treated 
riexarnethykfeflazane Is stirred at about 10*C for from 10 to 30 minutes and then cooled to at least about * 
78*C. The mixture of a,2Htf$trirrttthyialtax^ with treated and stirred hexarnethytdisBazane 

is stirred for an additional hour. Lower alkyU preferably methyl or ethyl chtoroformate is added to tie 

45 mixture, stirred, and then warmed. See Scheme V. 

Compounds of Formula I wherein X Is lower alkyt may be prepared by a process step analogous to 
known methods. 

Under certain circumstances rt is necessary to protect either the N or O of Intermediates In the above 
noted process with suitable protecting groups which are known. Introduction and removal of such suitable 

so oxygen and nitrogen protecting groups are well known in the art of organic chemistry; see for example 
•Protective Groups in Organic Chemistry." X F. W. McOmie. eA. (New York. 1973), pages 43ff, 95ft; J. F. 
W. McOmie, Advances, n Organic Chemistry. Vot 3. 191-281 (1963h R. A. Borssones. Advances in Organic 
Chemistry. Vol 3, 159-190 (1983); and J. F. W. McOmie. Chem. & IncL 603 (1979). 

Examples of suitable oxygen pro te c ting groups are benzyl t-butyfclimemytaTyt, ethoxyethyl. and tie 

55 Wee. Protection of an N-H con tai n in g moiety is necessary tor some of the processes described herein tor 
the preparation of compounds of this invention. Suitable nftrogen protecting groups ere benzyl, triphenyt- 
methyl, triaJkytsllyi, trichloroethylcart^arnate. Irk^tloroetharycarbonyt. vinylaxycarbamale. and the like. 
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Under certain circumstances it is necessary to protect two different oxygens with dissimilar protecting 
groups such that one can be selectively removed while leaving the other m place. The benzyl and t- 
butyldimethytstiyl groups are used in this way; either is removable in the presence of the other, benzyl 
being removed by catalytic hydrogenolysis. and t-butyldimethylstlyl being removed by reaction with, for 
5 example, tetra-n-butylamrnonium fluoride. 

In the process described herein for the preparation of compounds of this invention the requirements for 
protective groups are generally wed recognized by one skilled in the art of organic chemistry, and 
accordingly the use of appropriate protecting groups is necessarily impfied by the processes of the charts 
herein, although not expressly illustrated. 
to The products of the reactions described herein are isolated by conventional means such as extraction, 
distillation, chromatography, and the like. 

The salts of compounds of Formula I described above are prepared by reacting the appropriate base or 
add with a stoichometric equrvalent of the acid phenol or N base compounds of Formula I. respectively, to 
obtain rjharmaceutfcally acceptable salts thereof, 
is By the term, "alky! of from 6 to 20 carbons, inclusive* is meant any branched or unbranched saturated 
hydrocarbon grouping having the noted number of carbons, such as hexyt. heptyl. octyl, nonyf. decyt. 
dodecyl, and the like, and isomers thereof. 

The term "alkoxy of from one to four carbons, inclusive" means methoxy, ethoxy. propoxy, or butoxy. 
and isomers thereof attached to the parent molecular residue through an oxygen atom. ThicaBcoxy of from 
20 one to four carbons, inclusive, is the same except attached through a sulfur atom. 

The term 'monoalkyl-or dlaJkyt-amino having of from one to four carbons, inclusive,* means respec- 
tively, one or two aflcyl groups, as previously defined for of from one to four carbons, inclusive, attached to 
the parent molecular residue through a nitrogen atom. 

The term "alkanoyi of from one to four carbons, inclusive/ means a branched or unbranched alky!, as 
23 previously defined for or from one to four carbons, inclusive, attached to the parent molecule residue 
through the carbonyt group. 

The term "hydroxyalkyl of from one to four carbons, inclusive.* Is an hydroxy attached through an aflcyl 
group, as previously defined for of from one to four carbons, to the parent molecular residue. 

The term "aJkanoytemino of from two to six carbons, inclusive." means an alkanoyi, as previously 
30 defined- by Inducing also pentyl or hexyf and Isomers thereof among the alkyt attached to the parent 
molecule residue through the amino group. 

The term "carboxyaDcoxy having aftoxy of from one to four carbons, inclusive." means an alkyl. as 
previously defined for alkyl of from one to four carbons, inclusive, attached to the oxygen atom of an ester 
group, through which the alkyl is attached to the parent molecular residue. 
35 "Halogen" means fluorine, chlorine, bromine, iodine, or trifluoromethyl. 

"CartoaBcoxyamide of from one to four carbons, inclusive.* means an alkyt as defined above for or 
from one to four carbons, inclusive, attached to the oxygen atom of an urethane group which is in turn 
attached to the parent molecule residue through an amino group. 

"Alkyl sutfinyl" and "alkyl suflonyl" are respectively, an alkyl attached to the parent residue molecule 
40 through a sulflnyf and sulfonyt group. 



EXAMPLES 

46 The invention is further elaborated by the representative examples as follows. Such examples are not 
meant to be Smiling thereto. 



I. Preparation of compounds of Formula rV 

so 

A. For compounds of Formula IV. see Scheme U. 



35 
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PREPARATION A 

1^Dimethoxy^2-(4^trop*«ny1)ethenynbenzene (See Scheme II. Formula IV.. R, is 1 ,2-dimethoxy. R, is 
hydrogen) 

6 

A mixture of 272 g (1.5 mole) of p-nrtrophenylacetic acid and 249 g (1.5 mole) of 3>4imetrtGxybenzaJ- 
dehyde in a 2.0 I rutrooervfiUed flask is heated to 60*C (temperature of reaction mixture) on the steam bath. 
Piperidine (150 ml; 129 g, 1.52 mole) is added to the warm reaction mixture in small portions over 15 
minutes. After -50 ml of piperkfine is added, a miW exotherm developed, and the temperature of the 
to reaction mixture rose to 95 *C without external heating. The steam bath is replaced by a heating mantle, and 
the mixture Is heated to reflux over 15 minutes, then maintained at 110-120*C for four hours. The reaction 
mixture Is cooled to 70 *C and stirred vigorously while 500 ml of methanol is added. After cooling the 
mixture in ice, the precipitate that formed is filtered, stirred in 1.0 I of fresh methanol, and reHltered. There 
is obtained 219 g (51% yield) of olefin product mp 132-134*C. 

75 

PREPARATION B 

1.2-Di<*loro^2-(4-nitrophen^ (See Scheme II. Formula IV,. whereinR, is 1 .2-dfchtoro. and 

20 R« is hyoVogen) 

Prepared by the procedure described in Preparation A. from p-rotrophenyteceBc acid (125 g. 0-69 
mole) and 3,4<**lorobeftzaldehyde (121 g. 0.69 mole). There was obtained 70 g (35% yield) of the 
product mp 197-1 99 *C. 

2S In en manner analogous to that found in above preparation using appropriate starting materials, the 
following compounds are prepared (see Scheme ll). 



PREPARATION C 

30 

4^2^{4- Wtrophenyl)ethenylI1 .1 '-tfphenyt] mp 23&-239°C 
PREPARATION D 

35 1-MetrKjxy^2-(4^ttropher*yi^^ mp 139-1 44* C 

PREPARATION E 

1 .2- Droethy^2H4^frccrteny^ mp 113-115*C 
PREPARATION F 

1 .3- OimetrKJxy^244-nrtr^ mp 145-146*0 
45 PREPARATION G 

2-{2-(4Kiitrapheny1)eth^ 16S-170*C 
PREPARATION H 

SO 

1,2^Trin)ethC3ry-5-{2-(4-n^ mp 192-1 95 'C 

PRB>ARATlONI 

55 1 ,2-Oimethoxy-3-(2-(4-riitr^^ mp 1 43-1 45 # C 
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PREPARATION J 

2,4-Di methoxy- 1 -{2»(4-nitrophenyl)eihenyl)bea2ene. mp 1 07- 11 0 °C 
5 PREPARATION K 

1,2-CHmethoxy-4-{2-(2*nitrophenyl)ethenyl3ben2ene. mp 134»137 # C 
PREPARATION L 

to 

1 ,2^iben2ytoxy^2^4-mtropheny!)eth8nyllb8n2©ne 

p-Nitrophenyl acetic acid (29-2 g. 161 mmole) and 3.4-<i bonzyloxybenzaldehycte (51.9 g, 163 mmole) 
are mixed with piperdine (16 ml), and heated for three hours under a dean stark trap. The product is 
is recrystallzed from methanol to afford 36.0 g (51%) of l^dibenzytoxy^nitrorjheny^ mp 
138-141 •£ 

B- For compounds of Formula IV, see Scheme IV 



20 PREPARATION M 

r^Metrioxy-51(4^riroph (See Scheme IV, Formula IV, Wherein R T is 2- 

metboxy and Acetamide, n is one, and R» is hydrogen) 

25 A mixture of anhydrous AJCJ, (36 g, 270 rnmof) and 50 ml of CHCJ, is cooled to 0 m in an ice bath. 2- 
Acetylamsidine (33 g, 200 mrnol) is added to the stirring mixture. A solution of 393 g (200 mmot) of 4* 
nitmphenylaceryl chloride in 130 ml of CH^O, is added stowfy to the cooled reaction mixture. The reaction 
mixture is stirred at 0*C for 0.75 hour and 22 hours at room temperature. The reaction mixture is poured 
onto a mixture of 800 ml ice and 40 ml concentrated hydrochloric acid and a (towed to stir for 1.25 hours 

30 before extraction with CH£l* The CHjd, extract is evaporated to a dark oily residue which crystallized from 
MeOH to give 28 g (52%) of a yellow soBd. Further recrystalfoation from MeOH gave the pure product mp 
200-203*C. 

tn a manner analogous to that found above in Preparation M using appropriate starting materials the 
following compounds of Formula IV, are prepared. 

35 

PREPARATION N 

t^>4Smethoxyphenyl)-3^4-n^ mp-l26-132 # C 
PREPARATION 0 

1^,4-Oimettoxyrjiien^ mp 109-1 12'C 

45 n. Preparation of Compounds of Formula M 

A. For compounds of Formula EH, and HI, see Scheme HI 
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PREPARATION! 

4-[2-(3.4-Dimethoxyphenyl)ethyl]ben2Bneamjne (See Scheme III Formula lit, Wherein R, is 3,4-dimelhoxy. 
and R, is Hydrogen 

A mixture of 19.4 g (0.068 mole) of 1 ^^imethoxy-4-[2-(4-nitrophenyl)ethenyl]benzene as prepared in 
Preparation A above, and 0.20 g 10% Pd/C catalyst in 200 ml of N.ff<fimethylformamide is hydrogenated at 
55 psig Hj pressure for 16 hours. The catalyst is removed by filtration, and the filtrate is evaporated. 
RecrystalSzation of the residue from methanol yielded 12.3 g (70% yield) of the amine product mp 116- 
117*C. 



PREPARATION 2 

4^2-(3,44)kiikxc^nyl)ethyf]ben2enamine (See Scheme IB. Formula III, Wherein R, is 3.4-dichloro, b is 
two. and R» is Hydrogen) 

A mixture of 62-3 g (021 mole) of 1 £-tfcWc*o^[2^4-ruirophe^ as prepared in 

Preparation B above, and 2.0 g of Raney Nickel catalyst in 935 ml of tetrahydrofuran is hydrogenated at 65 
psig H, pressure for 20 hours. The catalyst is removed by filtration, and the filtrate is evaporated. 
RecrystalOzation of the residue from hexane/dichloromethane yields 49 g (87% yield) of the amine product 
mp 73-75 *C. 

In a manner analogous to that found above in Preparations 1 and 2 using appropriate starting materials. 
The following compounds of Formula III, are prepared. 

PREPARATION 3 

4-[2-{1 .1 '^ip^eny r^ytethyfjbenzorjamlne. mp 109*111 *C 
PREPARATION 4 

4-f2-(2-Naprrtrty1enyf)ethy[^^ mp 123-125°C 

PREPARATION 5 

4-[2^+tyoVcocy-4-frtetr^^ mp 152-154*C 

PREPARATION 6 

4-{2-{3-Metr!Oxypbeny0e^ mp 49-51 'C 

PREPARATION 7 

4^2-<2>Dlmethoxyphenyt)etrr^ mp 135-138*0 

The starting material 1,2-c%netrioxy-3-{2-{4-nit^ is as prepared in Preparation I 

above. 



PREPARATIONS 

4^2^2,4-Dinretrwxypherty mp 56*58*C 

The starting material. 2.4-dimethoxy- 1 ^2^4^jtrc>p4TenyI)ethefryl]ben2ene, Is as prepared in Preparation 
J above. 
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PREPARATION 9 

4-{2-0,4 f 5*Trimethoxyphenyl)ethylJben2enamjn6. mp 91-93*C 

The starting material. 1 ^>trimethoxy-H2'{4-nftroph6nyr)€thenyi {benzene, is as prepared in Prepara- 
tion H above. 

PREPARATION 10 

442^,5-Dimelhoxyphenyf^ mp 155-1 57 *C 

The starting material 1 .3^toethoxy ^2-(4^trophenyl)emenyl)beru8ne, Is prepared in a manner 
analogous to Preparations A through K_ 

PREPARATION 11 

4^^2<^lorophenyi)ethyl]ben2ertamlne«HCI. mp 208-21 1 *C 

The starting material, 2<r^o-H2^4^itroprtenyl)ethenylJ>eruerie. is prepared in a manner analogous 
to Preparations A through K. 

PREPARATION 12 

4^2^2-Methylphonyi>thylJbemenamine«HCl mp 171-173 # C 

The starting material, 2-metrry^H2^4^rtrophenyl)ethenyl)berwzene, is prepared in a manner analogous 
to Preparations A through K. 

PREPARATION 13 

4^2^4-Butoxyphenyf)emyIJberueriamine. mp 56-59 *C 

The starting material, 4-butoxy-1 ^2^4-nitropherryl)etrienyIftenzene. is prepared In a manner analogous 
to Preparations A through K. 

PREPARATION 14 

2-{2-{3,4-DirnethGxyrjhe^ mp 58-60 *C 

The starting material. 1 «2-otmethoxy-4-{2^2-r«ti^ is as prepared in Preparation 

K above. 

PREPARATION 15 

N^^etrtoxy-HC^^nopherr^ mp 1 35-1 40* C 

The starting material ^2-methoxY^(4-niiroph is prepared in a manner 

analogous to the methods of Preparations A through K. 



11 



0 221 346 



PREPARATION 16 

4-{3-(3.4-dimethoxypheny!)propyl]ben2enaniino. mp 54-57 °C 

s The starting material, 1 J2<ftmettK5xy^3H^itrophenyl)prop-2-erTyI]ben2ene. is prepared in a manner 
analogous to Preparations A through K above. 



PREPARATION 17 

10 

4-[4-(3.4-Dimethoxypheny0butyl]benzamine. mp 97-100'C 

The starting material 1 £^tmethyM44^4-rihYopheny is prepared in a manner 

analogous to Preparations A through K above. 
is 8. An alternate method of preparation for a compound of Formula 111 wherein R* is (CHi) a -R» wherein n 
is one or two is as follows. 



PREPARATION 18 

20 

4-{(3.4-Dimethcn(yphenyf)methyi]artt 

Mixture of glacial acetic acid (100 ml). 20% Pd/C catalyst (0.5 g) and 3.4-cD methoxy-4'-n"rtroben- 
2ophenone (Tadkod, Kulkarrri. and Nargund. i Kamatak Univ.. 3, 78-80 (1958)) (5.4 g, 18.8 mmoi) is 

26 hydrogenateb at 52 psi for about five hours. 

Concentrated H.SO* (1.1 ml) and additional 20% Pd/C (OS g) are added and the hydrogenation is 
continued unfit five equivalents are consumed (21J2 hours). Potassium acetate (2 9, 20 mmoi) is added to 
the mixture and the catalyst is removed by filtration through cefite. The filtrate is acidified with concentrated 
HCI (1.7 ml), concentrated In vacuo to a residual ofl and dissolved m 10% HQ (400 ml). Tne acidic solution 

so is washed with £1,0 (2 x 400 ml) and CHjCh (1 x 100 ml) and then bestfied with Na 7 CO> The aqueous 
fraction was extracted with CH»Cli and the Ch^O, extract was dried with NsbSO*. Evaporation of the volatile 
solvent in vacuo gave 4.4 g (96%) of crude oily product which crystallized upon standing. The analytical 
amine was obtained by column chromatography; yield. 1-58 g (35%), mp 101-104. 

C. For a salt of a compound of Formula 111 

3S 

PREPARATION 19 

4-{2-<3 ,4^aTydroxypr^y I)ethyfj5en2enamine as an acetate salt mp 21 6-21 8° C 

40 

A mixture of 20 g (78 rnmoi) of 4^2-{3.4-dmTetTK)xypr»enyr)eth which Is prepared In Preparation 

1 above and 300 ml of of 48% hydrocfornte acid is stirred at reflux under nitrogen for seven hours and at 
room temperature overnight The resultant precipitate Is collected, washed with ether, and redissofved in 1 
N»NaOH. The solution is aridtfied to pH 6 with glacial HOAc and the resultant precipitate rs collected as 
45 crude product RecrystaUizatlon from \UO and then from MeOH yields the 4-[2-(3.4-o1rrydroxypheny1)etrryn- 
benzenamine as an acetate saft yield. 13.4 g (78%), mp 216-21 8 *C. 

D. For protected substrtuents on compounds of Formula 10. 
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PREPARATION 20 

4-(3.4-Tfimethylsilyloxyphenethyl)aniBn8 

A mixture of 4-{3.4-dihydroxyphenethy f )ani fine (34.39 9, 0.15 mole) and hexamethyWisilazane {242 g. 
0.15 mole) is healed in a wax bath at 120-160°C for 3.75 hours un6er nitrogen, to give darx colored oily 
residue, which is chromatographed on silica gel (160 g). Elution with chloroform gives oily product (47.1 g 
84%) of satisfactory purity for the next step. 



PREPARATION 21 

4-{2*{3,4<dibenzyk)xyphenyf)ethyI]benzeneamine 

The l.2-dibenzy1oxy^l2^4^troprienyl)e <10 g, 22 mmole) is dissolved in methanol (50 

ml). THF (100 ml) and reacted with Ra-Ni (1.5 g). Reduction under a pressure of 512 psi at 19.5 # C affords 
5.9 g (60%) of 4^-2^3.4^iber^oxyphenyl)ethyt]ben2enamir>e. mp 97-101 °C. 



PREPARATION 22 

N^omiyM42^4KJtoenzytoxyphenyl)ethylJben2enamine 

The H2^.4-dibenzytoxyprteny0etrryf)berizenamine (4.5 g. 11 mmole) is tfssolved in toluene (75 ml) 
containing formic acid (0.51 g. 1 1 mmole) and reflux ed for two hours. The reaction mixture is evaporated to 
dryness, and the residue is recrystatfized from toluene to afford 4.7 g (97%) of N-torrrryM-{2-<3.4- 
Oibenytoxypheny0emyi]ber^ mp 119-122 # C. 



PREPARATION 23 

N-Methyh4-[2-(3.4-diberizyloxyphenyl)ethyl)benzenearnine 

LAH (0.25 g, 6.5 mmole) is added to dry THF (20 ml) under an inert atmosphere, then cooled to -4*C - 
(Ice/water bath). N-formyW^2K3.4<fibef«ytaxyph^ (2^ g, 65 mmole) is dissolved 

in dry THF (20 ml) and added via cannula dropwiee to the LAH/THF suspension. The reaction is stirred for 
20 hours at ambient temperature under an inert atmosphere. Water (0.25 ml) followed by 15% NaOH (0.25 
ml) and finally water (0.75 ml) is added to the reaction mixture. The mixture is filtered, diluted with 05 
volume of ether, and the organics are washed with brine and then dried (Na«SO«). Concentration affords 1 J 
g (70%) of N^emyM^2^.4^fcerizytaxyph mp 61 -65 •C. of sufficient purity for 

further use. 



PREPARATION 24 

^Drmyf-4^2~(3,4^imethoxypfxwyl^ 

The 4^2^.4^mettoxypherry0etty (9.9 g, 38.9 mmole) Is dissolved in toluene (125 

ml) containing formic acid (5.0 g. 108 mole) and refhtxed for one hour. The reaction mixture Is cooled to 
room temperature and evaporated to dryness. RecrystafllzatJon of the residue from toluene affords 11.0 g - 
(82%) of N-fomiyf^2^.4-dmietr^^ mp 1 28-1 30 
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PREPARATION 25 

^methyM^2K3.4Klimethoxyph9nyt)ethylJbenzeneamine 

5 LAH (1.2 g. 31.6 mote) is added to dry THF (35 ml) under an inert atmosphere then cooled to about 
4°C (ice/water bath). N-fomiyl^2^4^1memoxyph8nyl)e^ {9.0 g. 31.5 mole) is dissolved 

in dry THF (35 ml) and added dropwise via a cannula to the LAH/THF suspension. The reaction is stirred for 
20 hours a! ambient temperature. Water (1.2 ml) is added followed by 15% NaOH (1.2 ml) and finally water 
(3.6 ml). The mixture is tittered and the filtrate is diluted with 0.5 volume of ether, washed with brine, dried - 

ro (Na»SO.). and concentrated to afford 6-8 g (79%) of N-methyM^2^.4^imetrw>^ 
mp 82-84 "C. 



in. Preparation of Compounds of Formula tl 
PREPARATION I 

2^7-TrimBthyMH-1 ,3£-benzcK^ See Scheme i (B) Compound of Formula ll„ Wherein R, is 

methyl 

20 

A solution of 4-methyisalicyfic acid (5.0 g, 33 mmoles) in CHCt, (30 mis) is stirred under argon. Pyridine 
(8.0 mis. 99 mmoles) is added followed by olchlorodtmethylsflane (4.0 mis. 33 mmoles) and the mixture is 
heated to reflux. After 2.5 hours additional pyridine (1 mi 12 mmoles) and Qlchlorodimethytsiiane (0.5 mis. 4 
mmoles) is added and reflux continued for another 30 minutes. The mixture is then cooled and the solvent 
25 removed under reduced pressure. The residue Is treated with pet ether, filtered off, and rinsed five times 
with pet ether. The filtrate is evaporated to leave the product (42 g) mp 69-72 *C, suitably pure for 
subsequent reactions. 



33 PREPARATION 8 
Step I 

5^torr>a,2^(trimetr^ (Formula XU, Scheme 5 

35 

A mixture of 5-cr>torosaIi(^lderTyde (12.15 g. 77.6 mmol). trimethytsflyk^anide (10.94 g. 170.7 mmol). 
and zinc iodide (2 mg) is stirred at O'C for four hours under argon atmosphere. The mixture is then allowed 
to warm to ambient temperature overnight (12 hours). The viscous oil is vacuum-dJstiBed to afford 5-chloro- 
a^flrimetrryt$%l)oxyH bp 120-122*00.27 mmHg, In 56% yield. 

40 

Step fl 

Ethyl 5<^toio-24iyt^xy-2^xc»beruer^acetale 

45 

Hexametrryldlsilazane (3.11 g, 19.27 mmol) is dissolved in tetrahydrofuran (20 ml) and cooled to 0*C 
under an argon atmosphere. Q-ButyKthium (2J3 M, a4 ml 19.27 mmol) is added, and the solution is stirred 
at 10 # C for 20 minutes followed by coofing to -78 # C. At this time, 5^km>^^-{(trim8thyksflyr)oxyh 
benzenacetonitriie (6.00 g, 1S-35 mmol) as prepared in Step I above is added over a 30 minute period. After 

so stirring for an additional hour, ethyl c hto roformate (1.95 ml 20.19 rnmot) is added dropwise. The solution is 
stirred for one hour and then allowed to rise to 10*C over a 90 minute period. The reaction is quenched by 
pouring the contents Into saturated ammonium chloride solution foflowed by ex tr ac ti on into cflchoromethane. 
The organics are washed (saturated arnmonium chloride solution followed by brine), dried (sorJum sulfate), 
and concentrated to afford a residua. The residue is dissolved in tetrahydrofuran (60 ml). Trietriyiamine 

55 hyoYoftuoride (533 g, 4699 mmol) is added, and the solution is stirred at 0 # C for 90 minutes. The solution 
is then concentrated and recflssolved in rfichtorornethane. The organics are washed (1% hydrochloric acid 
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followed by brine), dried (sotfum sulfate), and concentrated to give 3.62 g of an oil. Chromatography - 
(Kieselgel 60, dchtoromethane) affords ethyl 5^Woro-2-hydroxy-a-oxobenzeneacetate (0.82 g) as a light 
yeWow oil. 

5 

PREPARATION III 

Following the procedure of Preparation 11. Step i. a^-{(trimethylsily!)oxy]Denzeri6acetonitrile is prepared 
(bp 1Q3-WC/1.8 mmHg. 86% yield). 

fp 

PREPARATION IV 

Following the procedure of Preparation II. Step II, ethyl 2-hydroxy-o-oxo-benzeneacetate is prepared - 
rs (70%). 



PREPARATION V 

so 7^1.lKfimethylethyt>-2.3-berizofurano5one (Zwanenburg. Synthesis. 624 (1976)) (See Scheme IC, Com- 
pound II,) 

A mixture of 2-tert-butylphenol (15 g. 0.1 mmol) and 4-dhnemylaminopyridine (0.5 g) is stirred under 
nitrogen in 300 ml of dlchloromethane. OxaJyl chloride (20 ml, 022 motes) is added dropwise. then the 

29 mixture is heated to reflux. After ten hours the mixture is cooled and the solvent is removed under reduced 
pressure. The residue is taken up in 100 ml of 1 ,2-<£chkxoethane and added dropwise under nitrogen to a 
suspension of aluminum chloride (40 g. 0-3 mmol) in 300 ml of 1 ,2-chioroethane. After 20 hours at room 
temperature the mixture is slowly diluted with water until all solids dissolve. The organic layer is separated 
and dried over molecular sieves, and the solvent is evaporated to leave a syrup which is taken up in 

30 chloroform and filtered through a short column of silica gel. The filtrate is stripped of solvent under reduced 
pressure to leave the product (9.8 g) as a syrup suitably pure for subsequent reactions. 



IV. Preparation of Compounds of Formula I Wherein y is one 

•35 

EXAMPLE 1 

Benzamide, N ^4^2-(3,4<»nrethoxypherry0^^ 

40 A mixture of 4-methoxysaficySc acid (1.00 g, 535 mmol), 4-{2-(3,4KJIrnethoxy pheny1)emy0berizeriarrune 
0-53 g, 5.95 mmol). and olcycfohoxylcartxrfrmide (1-23 g. 5.95 mmol} in dichkxom ethane (50 mi) is stirred 
for 12 hours at ambient temperature. The insoluble dJcyctonexytuna* is removed by filtration', and the filtrate 
is concentrated to afford 233 g of soOd residue. Chromatography (Merck Kieselgel 60, chxxoform:ethyl 
acetate 19:1) of the residue gives ^4^24(3.4Kfirnethoxyrjr*^ 

45 zamtde (039 g. 40%); mp 146-1 48 *C after recrystallizauon from 2-propanol. 

Examples 2-7 are prepared by the method of Example 1 and are summarized in Table 1 . 
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TABLE 1 



Compounds of Formula I wherein y is one, R5 is 
hydrogen, b is one, said R\ and R$ are as shown. 



Example 



Position 
ili 



_RfL 



Yield |ng> CO 



2 
3 



5 
6 
7 



I 

H|0CH 3 
HIOCH3 

! 
I 

H|Ph* 

I ' 
h|ch 3 
H|ph 
H|Ci 

J 



H|H 
H|H 

I ! 
I 

H|H 
I 

H|H 
H|H 

h|h 



4-Cn-decyl3 

4-[2-(3,4-bistri- 
methyls iloxy- 
phenyl) ethyl 3 

4-C 2-( 3 , 4-dimeth- 
oxypheny 1 ) ethyl ] 

4-[n-decyl] 

4-[n-decyl] 

4-Cn-decyl] 



47% 
21% 



20% 

27% 
25% 
13% 



116-117 



190-192 

141-142 
154-156 
159-160 



*Ph is phenyl 



EXAMPLE 8 



fH4-{2^3.4-Dirrydroxyprienyi)e^ 

To a solution of iHH*^4Hjtstrimeth^^ 
(0.65 g. 1.24 mmoO In methanol (30 ml) Is added seven drops of concentrated hydrochloric acid. The 
solution Is then heated to 40-50 *C for ten minutes. Removal of volatPes gives 0-491 g of a white solid. 
RecrystalUzation (2-propanof) affords $HH2^.4-daryoYoxyprter^ ben- 
zamide {0.42 g. 90%K mp 179-180 e C,"l95-l96 e C (double mp). 



EXAMPLES 

[1 ,1 ^phenyO-3-carboxamide, M^4Kiecy1prtenyl>-24iydroxy 

To a t et ra hy d f Of u ran (20 m!) solution of 4-decyiani6ne (3JQ7 g, 13.14 mmd). coded to 0-5 *C {inert 
atmosphere), is added rvbutyfltthium (23 M, 13.14 mmof). The deeply colored solution is stirred for ten 
minutes, after which a tetrehyctrofuran (20 ml) solution of methyl 3-phenyisaficylate (1 .00 g, 4.38 rnmoQ b 
added. The temperature is allowed to rise to 25*C over a 30 minute period. The reaction is quenched by 
pouring the contents into 10% hyoYcchtonc acid (100 mi). The organics are extracted Into ethyl acetate, 
washed with 10% hydrochloric acid, dried (sodium sulfate), and concentrated to give 2.77 g of crude sofcl 
Chromatography (Kieseigei 60. dchiororrtethane). affords rH4-decytprK*^2-hydroxy-{l .1 •-b!phenyn r 3-car- 
boxamide (1.69 g. 90%), mp 74-75 - C. 

Similarly. Examples 10-20 are prepared by the method of Example 9 and are found in Table 2. 
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TABLE 2 



A confound of formula I wherein y is one, R5 is hydrogen, 
b is one, and R^ and R$ are as shown: 



Example 


R l, 
3 


Position 
4 |5 


6 | 


R* 


Yield 


rap CO 


I i 

10 |H 


H 


|Ph* 


H | 


4-(ri-decyl) 


| 90% 


|179-180 


11 


|H 


Ph 


|h 


H | 


4-(n-decyl) 


| 35% 


[155-157 


12 


|H 


H 


|Br 


|H | 


4-(n-decyl) 


| 74% 


|172-174 


13 


|H 


H 


l H 


|H | 


4-(n-decyl) 


| 45% 


1 94-95 


14 


|H 

1 


H 


|Br 


|H | 


4-[2-(3,4-dimeth- 
oxy-phenyl ) ethyl 3 


| 76% 


[154-156 


15 


|H 


|C1 


|H 


[H | 


4-[2-(3,4-di»eth 


| 80% 


|166 


1 








oxy-phenyl ) ethyl ] 






16 


|H 


|H 


|C1 


|H | 


4-(n-decyl) 


| 80% 


[165 


17 


|H 


|H 


l CT 3 


l H i 


4-(n-decyl) 


| 73% 


[127-128 


18 


|N0 2 


[H 


|H 


|h s 


4— (n-decyl) 


j 79% 


(101-102 


21 


|H 


[h 


|N02 


|H | 


4- (n-decyl) 


| 87% 


[137-138 


22 


|CH 3 




|H 


|H | 


4- (n-decyl) 


| 71% 


[90-91 . 


23 . 


Ici 

1 


l H 


|H 


|B 1 


4-[2-(3,4-dimeth- 
oxypheny 1 ) ethyl ] 


| 45% 


[125 


24 


J CI 
1 


|C1 


)H 


|H | 


4-[2-{3,4-diineth- 
oxypheny 1 ) ethyl ] 


| 63% 


1 175-177 


25 


|H 


|h 


{H 


|OH| 


4- (n-decyl) 


{ 38% 


|121-123 


26 


|H 

1 

1 


|Me 


|H 


l H 1 


4-[2-( 3-methoxy- 
4-hydroxyphenyl ) - 
ethyl] 


} 82% 


|170 


27 


|C1 


|C1 


l H 


l H 1 


4- (n-decyl) 


1 31 


[154-155 


28 


|C1 


|H - 


fH 


|H | 


4- (n-decyl ) 


I 73 


[124 


29 


|H 

1 

1 

JL.. 


ICH3 


I H 


|H | 


4-C2-(3-4-di- 
fcenzyloxyphenyl ) 
ethyl]; B-methyl 


1 71 


| non- 
crystal- 
line 
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TABLE 2 (CONT # D) 



10 



75 



Example 



*6 



% Yield 



rap CC) 



30 
31 



• 4 0 



4- 1 2- ( 4-chloro 
phenyl) -ethyl ] 

4- [2-( 3 , 4-dichloro- 
phenyl) ethyl] 



61 



37 



160-164 



166-168 



* PH is phenyl 

EXAMPLE 32 

20 Benzamfcte. N44-fwiecytphenyf)-24iydr^ 

A methanol (75 mi) solution of lsH4-rKJecylptienylh2-hydroxy^ (890 mg. 223 mmol) 

and Raney-nickel (200 mg) is stirred at ambient temperature until the calculated pressure change is 
realized. The contents are filtered and ackfified with concentrated HO (0.2 ml). Removal of solvents affords 
25 831 mg of the desired NK4-*^oecylphenyf)^y^^ dc = 240-245 *C. 

EXAMPLE 33 

30 3.5-OichJorc^(4^ecylphenylh2-rn/* 

Under an argon atmosphere, a tetrahydrofuran (20 ml) solution of ousopropylamine (1.59 ml, 11.31 
mmol) is cooled to 0*C. fvButylHtWum (2^ M. 4-9 ml, 1131 mmol) Is added, after which the solution is 
allowed to stir an additional ten minutes. rvOecylaniiine (2.64 g. 1131 mmol) is men added and the solution 

36 allowed to stir for 15 minutes at ambient temperature. A tetrahydrofuran 925 ml) solution of methyl 3.5- 
dichkxosaficytete (1.00 g, 4.52 mmol) is added and the resulting solution Is stirred for 45 minutes at 
ambient temperature. The contents are then poured into 10% hydrochloric add (100 ml) and extracted into 
diethyl ether. The organlcs are washed with 10% hydrochloric add, dried (sodium sulfate), and con- 
centrated to give 3.47 g of a residue. Recrystai&zafion from 2-propenottoater gives 3.5^c*bro-N-<4- 

40 decylphenythZ^roxybenzarfOde (1 .32 g, 69%). mp 90-91 # C. 

Similarly prepared are Examples 34-42, which are found in Table 3. 



so 
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TABLE 3 

A compound of Formula I wherein y is one, R5 
is hydrogen, b is one, x is hydrogen and R^ and R$ 
are as shown: 



Example 



Rl Position 
» t 4 [5 



Yield 



mp CO 



34 

35 
36 

37 



|C1|H 



I 



}H |N0 2 |H 

|H |C1 |H 

I I I 

|H |C1 (H 

1 1 I 

I ! f 



4-[ 2- ( 3 , 4-dichloro- 

pheny 1 ) ethyl 3 
4~(n-decyl) 
4-C 2- ( 3 , 4-dichloro- 

phenyl) ethyl] 
4-C 2- ( 3 , 4-dichloro- 

phenyl) ethyl] 



44% 

40% 
34% 

57% 



166-167 

180-181 
203-204 

214-215 



TABLE (CONT'D) 



Example 



Rl Position 
3 4 5 



% Yield 



rap CC) 



38 
39 
40 
41 
42 



... o 

5,6 

h a h 



4-C 2-(3, 4-dimethoxy- 

phenyl) ethyl] 
4-[2-(3, 4-dimethoxy- 

phenyl ) ethyl ] 
4-C 2- { 1 , 1 ' -biphenyl- 

4-yl) ethyl]*) 
4-C 2- ( 3 , 4-dimethoxy- 

phenyl) ethyl] 
4-[2-(3, 4-dichloro- 

phenyl ) ethyl] 



38 
48 
39 
74 



201-202 
179-180 
196-198 
148-150 
170 
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EXAMPLE 43 

4-MemyW*™ethyM4-[4-[2-(3.4^^ 

To an ethyl acetaterrnethanol (1:1. 40 ml) solution of 4-methyhN-methyWH4^2-{3.4^ 
diberizytaxyprienYfJetriyl]^ (100 g. 130 mmol) is added 10% Pd/C (200 mg). 

The mixture is stirred under hydrogen atmosphere (1 atmosphere) for 12 hours. The catalyst is removed by 
filtration (Cefite®), and the filtrate then concentrated to give 740 mg of crude material. Flash chromatog- 
raphy (SO: 955 CHC^MeOH) affords 660 mg (97%) of 4^thyl-*4-methyH^ 
ethyl)phenyl>2^ychwy benzamide as a noncrystalline semisolid. 



EXAMPLE 44 

4-CWoro^-W2-<3,4^hydroxyrjheriyl^^ 

A dichJoromethane (40 ml) solution of 4^toro-^4-{2-(3A^methoxyphenyl)etr^ 
ybenzamlde (0.50 g, 1.21 mmol) is cooled to -78* C under an argon atmosphere. Boron tribromide (1.0 M 
solution in tfchloromeftane. 5.5 ml, 5.5 mmol) Is added, and the mixture is stirred at -78*C for four hours, 
followed by stirring at ambient temperature for two hours. The solution is then recocted to *20 # C and 
quenched with water (5.5 ml). The mixture is allowed to stir at ambient temperature for 12 hours, after which 
additional water (10 ml) is added. Filtration affords 4-cWwo-JS-(4H2^.4<ffli^^ 
hydroxybenzamide (0.42 g, 91%), mp 229-231 -C after recrystallization from methanol/water. 



EXAMPLE 45 
JH4-P-(3.4-Dirrya7c^ 

A mixture of 2^,7-trimethy WH-1 .3,2-befizoa?axasiIirH*<>ne (2 0 g, 10 mmole) and 4-{2-[3,4-bis-{- 
(trime*hylsflyl)oxy]phem/^ (3.0 g. 8 mmol) is heated under argon to 180*C. After three 

hours the mixture is cooled, triturated with pentarte and filtered. The collected solid is rinsed several times 
with pentane and dried. ReaystalBzation from isopropanol gave the pure product (1.4 g), mp 201-202'C. 



EXAMPLE 46 

hK4K2-(3,4-IDImethoxyphenyl)e^ 

The pr e p a ration is as described for Example 45 using 2.2,7lrimethyM£H ^-benzodioxaslfin-^-one (2.0 
g, 10 mmol) and 4^2-(3><ftrr*trKwypfieny!)ew^ (2.5 g, 10 mmo!). Recrystafiizafion from 

methanoVOMF gives the pure product (1.9 g) mp 162-164 



EXAMPLE 47 

Benzamide. ^4K2^.4-o^droxyphenyf)etriyQphe 

Prepared by the method described in Example 44 from benzamide. KW2^.4K&Tiethax^^ 
ethynrjheny1h2-hyoyc^ Recrystalfizaflon from weter/2-propano! gives the product mp 156-158-C. 
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EXAMPLE 48 

N^442-(3,4^irnethoxyphenylte^ 

A mixture of 2-acetoxyberuoylchloride (6.5 g. 0.033 mote) and H2-(3.4Kfimethoxyph8nyl)ethyri- 
benzamine (6.5 g: 0.025 mmol) in xylene (300 ml) is stirred at room temperature and then heated to reflux 
for two hours when a dear solution is formed- The solvent is evaporated off under vacuum and the oil taken 
up in OMX washed with sodium bicarbonate solution, with water and dried. The methylene chloride is 
distilled off. The residual oil is dissolved in hot tsocfipropyl ether to give the acetate derivative which is 
removed by filtration. The filtrate is evaporated off to give an oil. The crude oil is dissolved in methanol (150 
mf) and 1(N) NaOH solvent (50 ml) and is heated to reflux for two hours. The reaction mixture is 
concentrated, diluted with cold water, and men ackfified with 4N HQ (30 ml) when the product crystalled 
out The crude product te recrystaflized from methanol to give analytical sample (1.9 g), rnp 149-151. 



EXAMPLE 49 

2-^aphthalenecarboxamide, N-(4Klecylphenyl)-3^ydroxy 

A suspension of 1j0 g (0.021 mole) of 50% sodium rrydride/mirteral oil in 25 ml of dimethyl sulfoxide 
under a nitrogen atmosphere is cooled in a cold water bath while 4.7 g (0.020 mote) of 4-<n-decyl)aniline is 
added. The mixture is stirred at room temperature for one hour, then treated in portions over 15 minutes 
with 20 g (0.0099 mote) of 34iydrox^Hiaprrthalene-c«tx>xylfc add methyl ester. An additional 50 ml of 
dimethyl sulfoxide is added, and the mixture is stirred at room temperature for 45 hours. The reaction 
mixture is added to 500 g of ice/water and acidified with 4.0 hydrochloric add. The gelatinous precipitate 
is filtered and distributed between water (300 ml) and olchloromethane (100 ml). The layers are separated 
and the aqueous layer is washed with fresh dichtoromethane (2 x 150 ml). The combined organic layers are 
washed with water (1 x 250 ml). 1.0 ^hydrochloric ackf (2 x 250 ml), and water again. The organic layer is 
dried (anhydrous sodium sulfate) and evaporated. RecrystaJDzation of the residue from aqueous 2-propanot 
yield 1.4 g (35% yield) of the amide product. An additional recrystaffization as above yields an analytically 
pure sample, mp 171-173 # C. 



V. Preparation of Compounds of Formula I Wherein y is 2 
EXAMPLE 50 

KW2^.*dim©thoxypr^ 

Under an argon atmosphere, a tetrahydrofuran (20 ml) solution of 4K2^4-djmetrwxypr>erryf)e^ 
benzenamfne (2^0 g. 9.72 mmol) is cooled to 0*C. n-Butyttthlum (23 M, 42. ml. 9.72 mmol) is added, and 
the resulting solution Is stirred for 15 minutes. A tetrahydrofuran (10 ml) solution of ethyl 5-chJoro-2- 
hydroxy-aKwberuenacetate (0.74 g, 3.24 mmol) is then added, after which the solution is allowed to warm 
to ambient temperature over a 30 minute period. The contents are then poured Into 5% hydrocWoric add • 
(100 ml) and extracted into ethyl acetate. The organics are washed with 10% sotfurn bicarbonate and brine, 
then dried (sodium sulfate), and concentrated to give 1.51 g of a crude soid. Chromatography (KteselgeJ 
80. (fichtoromethane) affords !«4K2^.4KiimelrK>xyp^ •5<Woro-«-oxoben- 
zeneacetamide (0.36 g. 61%). mp 128-130 # <X 



21 



0 221 346 



EXAMPLE 51 

N4rtemyKN^4^2^3AcfiJTiethox^ 

Following the procedure of Example 50. N^ethy^4^3.^imet^^ 
hydroxy-txK»oberuenacelamide is prepared from ^methyl-rvM^2K3.4^rnethoxyphenyJ)8trTy1> 
benzeneamine and ethyh2-hydroxy-o-oxo-benzeneacetaie in 22% yield. 



10 EXAMPLE 52 

»NK4S2^.4<fimetru)xyphenyr>emyl)pherryth2-h 

A mixture of 2^-bert20furamfione (Fries and Pfaffendorf. Ber, 45, 156 (1912); Valentine. Trtoff, Mutter. 
75 ^chstein. Hejy, Qhim. Acjg, 2Q, 883 (1937)) (10 g, 0.0675 mol) and 4^2^4-amlnophenyf)etnylh1 2- 
cfimethoxyberuene (15.6 g. 0.0606 mol) in dry tetrahydrofuran is stirred at room temperature under nitrogen 
for 18 hours in the dark. The solvent is removed under reduced pressure on a rotary evaporator below 35* 
and the resulting solid is recrystaJfeed from tetrahyoVofuran^thanol to give 22.2 a (90.6%) of a Roht-veDow 
solid, mp 124-125'C. 

20 

EXAMPLE 53 
*H^2^3,4<Jihydroxyphe^ 

25 

A mixture of 2,3-benzofurandone (4.56 g. 0.0307 mole) and 1,2-bertzenedtol, 4-{2-<4-aminophenyr}- 
ethyl] (7.05 g. 0.0307 mole) In dry tetrahydrofuran is stirred at room temperature under nitrogen for 19 
hours in the dark. The solvent is removed under reduced pressure on a rotary evaporator below 50°C and 
the resulting soHd is purified by column chromatography on silica-gel (260 g). Button with ethyl acetate 
so gave 10.7 g of a solid Recrystaflization from acetonrtrile with ice cooling gave 6.9 g (59.6%) of a light- 
yellow solid, mp 165-J87TJ. 



EXAMPLE 54 

35 

^4^^.4-dirneth^ 

A sok/tion of 7^1 j^imemylethyi)-2>be?tzo^ (1.0 g. 5 mmol) and 4^2-<3.4-dimethoxyphenyl>- 

ewyfj)eraenamine (1.0 g. 4 mmol) in 10 ml of dkfclorornethane Is stirred at room temperature for 48 hours. 
40 The solvent Is evaporated and the residue crystaffized from ether/hexane. Recrystalflzation from acetonrtrile 
gave the pure product (1.0 g) mp 143-144*C. 



EXAMPLE 55 

45 

r^4^3.4<fihydrox^ 

A mixture of 7<l J^ethyletrrvrh2 f 34>e^^ (3.7 g. 18 mmoles) and 4^4-amim)prtenyl)- 

ethyf}-1 ^-benzeneotol (3.4 g. 1 5 mmoles) in 30 ml of tfditoromelhane is stirred at room temperature for 24 
so hours. The solution is diluted with ether and filtered. The filtrate is evaporated under reduced pressure to 
leave the product as a syrup which eventually crystatees. Recrystafcation from ether/pet ether gave the 
pure product (ZJQ g) mp 138-148*C. 

The compounds In Tables 4 and 5 are prepared by the method described in Example 53. 
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TABLE 4 



A compound of Formula I wherein y ia two, b is 
one, and is hydrogen, and R5 and R$ are as shown . 



Example 


R5 


R6 




mp 


•c 


Yield 


% 


Recrystallization 
Solvent; 


56 
57 


3-C1 

! & 


I I 
4-Cl| 

I I 
I 4-Cl| 

I I 

L [ 


138- 
145- 


-140 
-146 


| 67 
1 6 * 




Tetrahydrofuran/ 
acetonitrile 

Tetrahydrofuran/ 
acetonitrile 



TABLE 5 



Example 


[ Compound 


| mp -C 


Description 


58 


| 3-chloro-N-[4-[ 2-(3,4- 


| 140-142 


Deep yellow 




dihydroxyphenyl) ethyl]- 




[soild 




[ pheny 1 ] -6-hydroxy- 2 , 4- 








j dimethyl- a-oxo- benz ene- 








| acetamide 






59 


1 3-chloro-H- [ 4-C 2- { 3 , 4- 


|163-164 


Fluffy off- 




| dimethoxypheny 1 ) ethy ]- 




| white solid 




| phenyl ]-6-hydroxy-2 , 4- 








| dimethyl -a-oxo-benxene- 








| acetamide 






60 


| 3-chloro-N-[4-[ 2- ( 3 , 4- 


|125 


{Yellow . 




| dimethoxypheny 1 ) ethy]- 




| solid 




| phenyl ] - 2 -hydroxy- o-oxo- 








| benzenacetamide 







The preparation of £3-benzofurandlono. 5-chkxo-4.6-<JImemyl is analogous to that described by R. 
StoUe and E. Knebel Ber. S, 1216 (1921). 

The usefulness of the compounds of the present invention as inhibitors of lipoxygenase enzyme or 
antagonists of ieukotriene or other related biochemical actons is demonstrated by their effectiveness in 
various standard pharmacological test procedures. A description of each procedure follows. 
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Human Leukocyte Lipoxygenase Assay (LDA-H) 

Whole blood Is collected from normal volunteers and spun in a refrigerated centrifuge for four minutes 
at 1-6* G at 3800 g. The buffy coat ts manually separated and washed twice with chitted 0.83% NH,Ct and 

5 centrifuged at 1000 RPM for ten minutes at 4°C. The white cefl is suspended in culture media-EMEM 
supplemented with 6% Agamma human serum, tricine buffer, and neomycin and recentrifuged at 1000 g to 
yield a pellet containing the leukocytes used for the preparation of the acetone pentane powder. 

The acetone-pentane powder is prepared utifizing a modification of the procedure reported for human 
platelet lipoxygenase. See Segal, et al. Arachidonate Metabolism via Lipoxygenase and 1 2-L-hydroperoxy- 

io 5-Bcostetraenoic acid Peroxidase Sensitive to Antiinflammatory Drugs. Proc. Natl. Acad. ScL. USA 77:308. 
1980 and D.P. WaDach and V.FL Brown, a novel Preparation of Human Platelet Lipoxygenase. Biochem. 
Bioohys. Acta . 663:361. 1981. Buffy coat prepared above is resuspended in 5-7 volumes of cold 0.1 M Tris 
buffer, pH 7.4 containing 0.154 M NaCl. The suspension is centrifuged at 13,300 g for ten minutes at 4 - C. 
The resultant pellet was retained, resuspended in five volumes of cold acetone, recentrifuged at 13.300 g 

ts and resuspended in five volumes of cold pentane. The pentane suspension is centrifuged for ten minutes at 
13.300 g to give a pellet which is dried in the cold under vacuum with periodic pulverization. The dry 
powder is stable for several weeks when stored at-88*C. 

En2vme slock solution is prepared in the following manner About 15 mg of the acetone-pentane 
powder is suspended in 4 ml of cold tris buffer (0.1 M. pH 7.4). allowed to stand for five minutes, and 

20 homogenized thoroughly. The homogenate is sonicated three times for 15 seconds each time, diluted to 7 
ml with cold trts buffer (0.1 M. pH 7.4), and centrifuged at 4 *C tor 60 minutes at 13,300 g. The supernatant 
is retained and diluted to a total of 10 ml with cold tris buffer (0.1 M. pH 7.4) to give the stock enzyme 
solution. Additional dilutions of 2*50 fold are done as necessary to locate optimal enzyme reaction rate in 
the assay described below. 

25 Substrate solution is prepared at 100 uM or 1.0 uM concentrations of aracrridonic acid or tinoteic acid 
in 0.1 M bis buffer. pH 9-0 containing 20% ethanoi. 

The enzyme reaction is followed spectrophotometricalry by the appearance of a conjugated diene 
product at 234 rtm. The reaction is monitored at 24 "C using 8 Gilford Model 2600 spectrophotometer. Each 
assay had a total volume of 1.0 ml and contained substrate, tris buffer (0.1 M. pH 9.0). 2% othartol. and 

30 sufficient enzyme to give an easily measurable initial rate of reaction. The effects of inhibitors on the 
reaction are compared with control reactions run under indenticaJ conditions. Routinely, each compounds of 
the present invention is incubated with the enzyme for five minutes prior to addition of substrate to initiate 
the reaction. Inhibition expressed as fO%m as molar concentration of the compound required to reduce 
reaction rate to 50% control 

as 

To Evaluate the Effect of Each Compounds as a 5-Upoxygenase Inhibitor in Comparison to Standard 
Reference Agents in Human Leukocytes (5LOA1) 

40 The purpose of this assay Is to evaluate the activity of each compound as an inhibitor of human 
leukocyte 5-Spoxvgenase. 

Arachldonic acid and calcium ionophore A23187 are obtained from Sigma (St Louis, MO). Silica gel 
plates. GF are obtained from Anatech (Newark. DE). Arachldonic acid, (1-"C) and 5-HETE fH). 5 (Sy 
hyoVoxHHrans, 8.11.14-ds eicosatetraenolc add. are obtained from New England Nuclear (Boston. MA). 
43 Six percent Dextran-70 in OB% NaCi is obtained from Cutter Labs (Berkeley, CA). 



Preparation of Leukocytes 

so Fresh blood from normal adult men who had not received any drugs for at least the previous five days 
is obtained by the Comrnunfty Research Cfinic (WUPD) using venipuncture and. collected into heparinized 
vacuotainer tubes. To every 100 ml of pooled blood is added 25 ml of dextran solution (6% dextran -70 in 
Q£% sodum chloride containing 3% dextrose) and this is mixed gently in a plastic cylinder. The mixture ts 
left to stand at room temperature for at least 90 minutes. The upper layer which is rich in leukocytes and 

55 platelets is then carefully decanted Into 50 ml plastic tubes and centrifuged at about 100 x g for eight . 
minutes in an IEC centrifuge and rotor number 269 (about 600 rpm). The supernatant fluid is discarded and 
the peflet is resuspended in 10 ml of 037% ammonium chloride for exactly two minutes. This procedure is 
to ryse completely con t ami nating red blood cells. Leukocytes are then separated by certtrifugation for ten 
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minutes. The pellet is washed three times by suspension in 20 mt PBS (sodium chloride. 7.1 g; Na,HPO*, 
1.15 g; KHjPO.. 02 g. and KCI. 0.2 gA) and centrifuged as before. The final pellet is suspended in PBS 
containing 0.87 mM CaCI„ Viability of the cells is then checked using trypan blue exclusion method and is 
found to bo over 90%. 

5 

5-Upoxygenase Enzyme Assay 

Leukocyte cells in suspension (0.98 ml) are incubated with or without test compounds for five minutes 
to at 37 # C in a shaking water bath. At this time at 17 ul mixture is prepared per 1 ml of cen suspension: 100 
mM arachidonic acid. 1 ul, 0.05 uCi "C-arachidonic acid in 5 ul; 1 mM calcium ionophore A23187, 10 ul - 
(1). This mixture is added and the incubation continued for five minutes. The reaction is stopped by adding 
four volumes of absolute ethanoi and the mixture is kept in ice for 30 minutes. The fioculated precipitate is 
separated by centrifugation at about 37,000 x g for 20 minutes (Beckman Instruments rotor number 40). The 
ts alcohol extract is taken to dryness under a stream ot nitrogen and the residue is dissolved in 100-200 ul 
absolute ethanoi At the time any turbidity is removed by centrifugation. An aliquot (25-50 ul) is applied onto 
20 x 20 cm silica gel TLC plate and developed using the following solvent system: diethyl ether, petroleum 
ether (20 -40*C). acetic acid (50:50: 1 v/v). Zones of 1 cm apart are scraped from the TLC plate and 
transferred to mini-vials. Methanol (0.5 ml) is added to dissolve the racSoactivrty adsorbed to the silica gel 
20 and scinoTlation fluid (HJ>., Beckman). 5 ml is then added and vials are counted in a liquid scintillation 
counter. A sample of *H-5-HETE is applied and used for the identification of the formed 5-HETE. Total 
radioactivity in the test as well as the control samples are normalized and the amount of 5-HETE present is 
calculated accordingly. 

IC» values are defined as the concentrations of test agents which caused a 50% inhibition of the 
25 formation of 5-HETE as compared to control and are determined by inspection of the concentration- 
response curves. 



5-Upoxygenase Assay Using Isolated Human Leukocytes (5LOA,) 

30 

The formation of 5-HETE in human leukocytes is considered a measure of 5-Bpoxygenase activity. The 
protocol is described in the following. 

Fresh heparinized or EDTA treated human blood is mixed with 6% dextran-3% dextrose in isotonic 
saine in the ratio 0.25 ml dextran solution per 1.0 ml blood. After mixing the Wood is allowed to sit at room 
as temperature for about 90 minutes white the RBCs settle. During this period, the plasma is removed with a 
plastic pipette to naJgens tubes. 

The plasma is centrifuged at 800 rpm (125 kg) on the Beckman Td-b refrigerated centrifuge to remove 
the platelets (which remain in the supernatant). The peflet consisting of leukocytes and erythrocytes, is 
treated with 10 ml 0.87% ammonium chloride at room temperature for four minutes, rysing the red ceBs. At 
40 the end of tour minutes the ceHs are diluted with a 2x volume of phosphate buffered saline. pH 7.4. and 
centrifuged for ten minutes. The cetts are washed three times with the phosphate buffered saflne. Any of the 
pelleted cell matter which is not easily resuspended is discarded during the washings -the material contains 
platelets (12-Spoxygenase activity). 

After washing, the cells are resuspended in phosphate buffered saline containing 1.0 mM catetum and 
45 0.5 mM magnesium. After counting the ceils are diluted to 1.5-ZO x 10 7 leukocytes per millimeter. 

To each porypropylene reaction tube is added 0.48 ml leukocytes In Ca-Mg phosphate buffered saline, 
pH 7.4; 1-5 ui test compound dssolved in DMSO and buffer, or DMSO for control tubes. 
The tubes premcubate at 37 9 C for frve minutes. 

The reaction is started by adding 20 ul of the following, 0.5 ul 20 mM arachidonic acid -final 
» concentration » 20 urn; 1 ul 5 mM calcium ionophore A23187 -final concentration » 10 urn; and 185 ul 
buffer. 

The reaction proceeds for five minutes, then is stopped by adclng 0.5 ml 0.5 mM ice cold Tris buffer. 
pH 8.0. The tubes are chaied on ice for ten minutes and then extracted three times with a total of 3.5 ml 
ethyl acetate (3j0 ml removed). 
55 The tubes can be stored at this point For extended storage, the tubes should be filled with nitrogen. 

The ethyl acetate is evaporated with a Sorvafl Speed-Vac The residue is dissolved in ethanoi. The 
tubes can also be stored at this point at -20»C under nitrogen. 

A portion of the ethanoi solution is injected into the HPLC system for 5-HETE quantitation. 
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The HPLC system consists of Hewlett-Packard 1040 A UV spectrophotometry system with an HP85 
computer. Injections are made automatically with a Waters WISP 71 OB. The pump is a Spectra Physics 
SP8700. Peaks are measured with a Hewlett Packard 3390A integrator. An RP 018 column is used. The 
solvent system is isocratic, the solvent is 70% methanol and 30% 0.01 M sodium acetate. pH 5.7, pumped 
5 at 1.0 mVmin. The flow is monitored at 235 nm for 5-HETE quantitation. Using a 15 cm Alltech Nucteosfl C- 
18 5 uM column provides for a sample turnaround time of about 16 minutes. 

IC» is calculated as the amount of test agent that causes 50% inhibition of the formation of 5-HETE 
relative to the control. 

When tested by the above described procedures and shown by the notations of the acronym for each 
10 test various compounds of the Formula I as defined above indicated activity at the highest dose tested as 
shown in Table 6, 



ts 



20 



TABLE 6 



30 



Concentration (M) 



Example 49 |, 












5LOA | 


5.00 


E* 


-6 


| 11.6 






2,00 


E 


-5 


| 17.9 




LDAH J 


2-50 


E 


-5 


| 0.0 




Example 52 | 












5LOA | 


5.00 


E 


-6 


j 50.0 


IC50 


LDAH | 


1.84 


E 


-7 


| 50.0 


IC50 


Example 53 | 












5LOA | 


3.38 


E 




} 50.0 


IC50 


LDAH | 


1.70 


E 


-5 


1 50.0 


IC50 


Example 48 | 












5LOA | 


4.20 


E 


-6 


| 50*0 


IC50 




3. SO 


E 


-6 


| 50.0 


IC50 


LDAH | 


2.50 


E 


-5 


| 0.0 




Example 47 ] 












LDAH ] 


2.50 


E 


•5 


| 0.0 





% Inhibition 
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TABLE 


6 


(Cont'd) 








Concentration (M) | 


% Inhibition 


Example 46 












5LOA 


5.00 


E 


-7 1 


50.0 




5LOA2 


1.69 


E 


-6 | 


50.00 




Li D All 


1.40 


E 


-5 | 


50.00 


IC50 


Example 54 












5LOA 


1.00 


E 


-5 | 


6.5 






2.00 


E 


-5 | 


6.0 








r* 

E 


_ e 1 
j I 


14 .5 




LDAH 


2.80 


E 


-7 | 


50.0 


IC50 


Example 55 












5LOA 


7 lO 


E# 


1 


A rt 








Hi 




C/> ft 

ju . U 




LDAH 


3.90 


E 


-6 | 


50.0 


IC50 


Example 2 












5LOA | 


1.00 


E 


-5 j 


11.3 






4.00 


E 


-5 | 


13.3 ■ 




Example 8 | 














7.10 


E 


-6 | 


50.0 


IC50 


Example 7 j 












5LOA | 


4.00 


E 


-5 | 


18.9 






1.00 


E 


-5 | 


16.4 




LDAH | 


2.80 


E 


-6 | 


50.0 


IC50 


Example 12 j 












LDAH j 


2.50 


E 


-5 | 


0.0 
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TABLE 6 (Cont'd) 





Concentration ( M ) 


I % Inhibition 


Example 13 | 










5LOA | 


1*00 


E 


-4 


| +1.3 




1.00 


E 


-4 


| +12.2 


LdJAa. 1 


2. 50 


E 


-5 


1 0.0 


Example 36 | 










LDAH 1 




t» 


j 














t nan 5 


5.45 


E 


-7 


1 50.0 IC50 












5L0A 


3.92 


E 


-5 


| 50.0 IC50 


r» afflp J- ts jo 










LtUAa 


! 2.50 


E 


-5 


1 n ft 


Example 9 










5LOA 


1 5.00 


E 


-6 


j 6.5 




| 1 • oo 


E 


—5 


j 20.9 




1 «5 AA 
| x.UU 


z» 




j 21.3 




1 i no 


c* 


•* 


| +9.6 




I i nn 
I 1 * 


L 




[ +3.3 


Example 45 










5L0A 


| 5.00 


E 


-6 


| 32.9 




| 2.00 


E 


-5 


| 46.0 


Example 56 










5L0A 


| 5.00 


*E 


-6 


| 5.0 




| 2.00 


E 


-5 


| 13.3 




| 5.00 


E 


•6 


j +18.4 




| 1.50 


E 


-5 


| +20.3 




1 2.50 


E 


-5 


I +2.5 
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TABLE 6 (Cont'd) 





Concentration (M) 


| % Inhibition 


Example 57 
5LOA 


5.00 
1-00 
2.00 


E 
E 
E 


-6 
-5 
-5 


| 4.6 

1 7 * 2 
| 5.0 




Example 35 
5L0A 


5.00 
2.00 


E 
E 


•6 
-5 


1 

| 6.0 




Example 21 
5LOA 


2.08 


E 


-5 


| 50.0 


IC50 


Example 22 
LDAH 


6.80 


E 


-7 


| 50.0 


IC50 


Example 60 
LDAH 


1.20 


E 


-4 


| 50.0 


IC50 


Example 23 
LDAH 


[ 4-10 


E 


-6 


| 50.0 


IC50 


Example 25 
uUAa 


| 8.00 


E 


-5 


| 0.0 




Example 26 
5L0A 

LDAH 


| 5.00 
| 2.00 
| 2.40 


E 
E 
E 


•6 
-5 
-5 


| 0.6 
| 7.6 
| 50.0 


IC50 


Example 32 

5LOA 


| 1.00 
| 1.00 


E 
E 


-4 
-4 


| 16.4 
| 11.5 





29 



0 221 346 
TABLE 6 (Cont'd) 





Concentration (M) 


I % inhibition 


Example 43 
5LOA 




I 50 a TC50 


Example 51 
5LOA 


! 1.11 E -5 


| 50.0 IC50 


Example 42 
5LOA2 


| 5.00 E -6 
| 2.00 E -5 


| 21.1 
| 30.9 



*The notation E -number means W X io~ no -". 

Accordingly, the present invention also includes a pharmaceutical composition for treating one of the 
above diseases of cxxxfitions comprising an anticfisease or anticonottion effective amount of a compound of 
the Formula I as defined above together with a pharmaceutical*/ acceptable carrier. 

For preparing pharmaceutical compositions from the compounds described by this invention, inert, 
pharrnaceuticaBy acceptable carriers can be either solid or Squid. Solid form preparations include powders, 
tablets, dispersible granules, capsules, cachets, and suppositories. A so&d carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, 
binders or tablet disintegrating agents; it can also be encapsulating material In powders, the carrier is a 
finely divided solid which is in admixture with me finely divided active compound. In the tablet the active 
compound is mixed with carrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. The powders and tablets preferably contain from 5 or 10 to about 
70 percent of the active ingredient Suitable soBd carriers are magnesium carbonate, magnesium stearate. 
talc sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylceBulose. socflum cartx>xyTnethylcel- 
tulose. a low melting wax. cocoa butter, and the like. The term "preparation - is Intended to include the 
formulation of the active compound with encapsulating material as earner providing a capsule in which the 
active component (with or without other carriers) Is surrounded by carrier, which is thus in association with 
it Similarly, cachets are included. Tablets, powders, cachets, and capsules can be used as solid dosage 
forms suitable for oral administration. 

For preparing suppositories, a low melting wax such as a mixture of fatty acid grycerldes or cocoa 
butter Is first meted, and the active Ingredient is dispersed homogeneously therein as by stirring. The 
molten homogeneous mixture is then poured into convenient sized molds, aflowed to cool and thereby to 
soldlfy. 

Liquid form preparations include solutions, s u spensions, and emulsions. As an example may be 
mentioned water or water propylene glycol solutions for parenteral injection. Liquid preparations can also be 
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions suitable for oral use can 
be prepared by cSssohrtog the active component in water and adding suitable colorants, flavors, stabilizing 
and thk*ening agents as desired. Aqueous suspensions suitable for oral use can be made by Dispersing 
the finely divided active component in water with viscous material, i^. natural or synthetic gums, resins, 
mefryfcelluJose. sodium carboxyrrtethyteellutose, and other well-known suspending agents. 

Also included are solid form preparations which are intended to be converted, shortly before use, to 
liquid form pr epar ations lor either oral or parenteral administration. Such BqukJ forms include seditions, 
suspensions, and emulsions. These particular soSd form preparations are most conveniently provided to unit 
dose form and as such are used to provide a single liquid dosage unit Alternately, sufficient soSd may be 
provided so that after conversion to Squid form, multiple individual Gqutd doses may be obtained by 
measuring predetermined volumes of the Squid form preparation as with a syringe, teaspoon, or other 
volumetric container. When multiple liquid doses are so prepared, it is preferred to maintain the unused 
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portion of said Gquid doses at low temperature (i-e., under refrigeration) in order to retard possible 
decomposition. The solid form preparations intended to be converted to liquid form may contain, in addition 
to the active material, flavorants. colorants, stabilizers, buffers, artificial and natural sweeteners, dispersants. 
thickeners, stabilizing agents, and the like. The liquid utilized for preparing the liquid form preparation may 

5 be water, isotonic water, ethanol. glycerine, propylene glycol, and me Eke as well as mixtures thereof. 
Naturally, the Squid utilized will be chosen with regard to the route of administration, for example. Bquid 
preparations containing large amounts of ethanol are not suitable for parenteral use. 

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is 
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage form 

to can be a packaged preparation, the package containing discrete quantities of preparation, for example, 
packeted tablets, capsules, and powders in vials or ampoules. The unit dosage form can also be a capsule, 
cachet, or tablet itself or it can be the appropriate number of any of these in packaged form. 

The quantity of active compound in a unit dose of preparation may be varied or adjusted from 10 mg to 
2 g preferably to 10 to 500 mg according to the particular application and the potency of the active 

75 ingredient The compositions can, if desired, also contain other compatible therapeutic agents. 

In therapeutic use as described above, the dosages may be varied depending upon the requirements of 
the patient the severity of the condition being treated, and the compound being employed. Determination of 
the proper dosage for a particular situation Is within the skill of the art Generally, treatment is initiated with 
smaller dosages which are less than the optimum dose of the compound. Thereafter the dosage is 

so increased by small increments until the optimum effect under the circumstances is reached For conve- 
nience, the total dairy dosage may be divided and administered in portions during the day If desired. 



FORMULA 
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SCHEME X 




wherein y » 2 
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SCHEME III 
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SCHEME V 




wherein y * 2 



Claims 

1. A compound having the general Formula I 




I 



and pharmaceuticafy acceptable salts thereof, wherein y is one or two; b is zero. one. two. three, or four; R. 
is selected from a group consisting of aficyt of from one to four carbons, inclusive; aikoxy of from one to four 
carbons* inclusive: tHoalkoxy of from one to four carbon atoms, inclusive; carboa&oxy of from two to four 
carbons. Inclusive; aikanoyt of from one to four carbons; phenyl; hydroxy; halogen; hydrogen; nftro; amino; 
mono-and oVaBcyfamino having each alky! the same or different and of from one to four carbons, inclusive; 
carbalkoxyarrudo. of from one to four carbons. Inclusive; aJkyteuffinyl of from one to four carbons, inclusive; 
alkylsutfonyl of from one to four carbons, inclusive; and when b Is one. then H. may be -<CH«CH-CH=CH>- 
taken together with an adjacent rtoQ carbon to form a benzo radical; R» Is hydrogen; halogen; aJkyt of from 
one to four carbons, inclusive: aJkoxy of from one to four carbons. Inclusive; carbaJtaxy of from two to tour 
carbons, inctusrve; hydroxy; halogen; or KCH«CH-CH=CH)-taken together with adjacent carbons to form a 
benzo radical; R* is alkyl of from six to twenty carbons. -CH-CH-H*. ^OU»COR* or -<C*UrH* wherein n is 
zero to four, inclusive; and R, is phenyl, unsubstrtuted or substituted at the two through six positions by 
lower aikoxy carbonyt; carboalkoxy. having aBcoxy of from one to four carbons, inclusive; alkyl of from one 
to four carbons; aikoxy. or thioalkoxy of from one to four carbons, inclusive; phenaJkoxy of from one to four 
carbons inclusive in the aBcoxy group; amino, rnonoafcyi and diafkyi amino having the alkyl of from one to 
four carbons, inclusive; alkanoytereno of from two to six carbons, iriclusrve; carboxyk benzo; halogen; 
hydroxy; afkylsOoxy of from one to four carbons, inclusive; hyotaryalkyl of from one to tour carbons, 
• inclusive: aikanoyt of from one to tour carbons, inclusive; retro, akaiiesulfortamido of from one to four 
carbons. Inclusive; X is hydrogen or tower aflryi of from one to four carbons, inclusive. 

2. Compounds according to Claim 1 and pharmaceutteaBy acceptable salts thereof, wherein y is one or 
two; b is zero. one. or two; R, is hydrogen, hatogen. nHro, hydroxy, amino, phenyl, straight or branched 
chained aBcyi of from one to tour carbons, inclusive, aikoxy of from one to four carbons, inclusive, or - 
(CH=CH-CH=CH)-teken together with adjacent ring carbons to form a benzo racScai; R, is hydrogen or 
hatogen; FU Is halogen; alkyl of from six to twenty carbons: or -{CH^-R. wherein n is two; and R* is phenyl 
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unsubstituted or substituted at the two through six positions by halogen: hydroxy; phenyl: alkoxy of from 
one to four carbons, inclusive; carboxyt; alkylsitoxy of from one to four carbons, inclusive; benzyloxy: X is 
hydrogen or lower aJkyt of from one to four carbons, inclusive. 

3. tvHH2-{3.4-ttmethoxypnenyQet^ 

4. f^442-{3.4-ttriyo^oxypnenyr)eto^ 

5. ^4^2^3.4-Dihydroxyphenyf)e1hyf^ 

6. ff{442-(3.4-Dihydroxypnenyl)ethyl]ph^ 

7. hH^2K3,4-DihyoVoxyphenyl)ethyI]p^yrh3-<l .1 Kfimetr^emylh2^ydroxy-o^xc-*>en^^ 

8. fH^2K3.4^>ihydrcocyphenyf)e<riyn 

9. rHM2K3 t 4-KhydroxyphenyI)emyJ]Dheny^ 

10. A process for the preparation of compounds according to Claims 1 to 9 which comprises reacting a 
compound of general Formula II 




II 



wherein R„ b. and y are as defined above and R is lower alky I or phenyl; with a compound of general 
Formula III 




III 



wherein X, R*. and R, are as defined above, to obtain the compound having the Formula i as defined above. 

11. A pharmaceutical composition comprising a therapeutically effective amount of a compound 
according to Claims 1 to 9 for the treatment of allergies or immurwinflammatory conrfttons in mammals. 

Claims for the following Contracting States: AT; ES; 6R 

1. A process for the preparation of a compound having the general Formula I 




I 



and pharmaceutically acceptable sails thereof, wherein y is one or two: b is zero, one, two. three, or four; R, 
is selected from a group consisting of aflcyl of from one to four carbons, inclusive; atkoxy of from one to tour 
carbons, inclusive; thioaJkoxy of from one to four carbon atoms, inclusive: carboaAcoxy of from two to four 
carbons, inclusive; aflcanoyl of from one to four car bon s: pnenyt hydroxy; halogen; hydrogen: nitro; amino; 
mono- and di-alkylarruno having each aflcyJ the same or different and of from one to four carbons. Inclusive: 
carbaitoxyamido, of from one to four c ar bons, inclusive; alkytsutfirtyl of from one to four carbons, inclusive; 
aikytsutfonyl of from one to four carbons, inclusive: and where b is one. then R, may be -JCH»CH- 
CHsCHHaken together with an adjacent ring carbon to form a benzo radical; R, is hydrogen; halogen; alky! 
of from one to four carbons, inclusive; alkoxy of from one to four carbons, inclusive; carbalkoxy of from two 
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to four carbons, inclusive; hydroxy; halogen; or -{CH = CH-CH = CK)-taken together with adjacent carbons to 
form a benzo radical; FU rs aikyl of from six to twenty carbons, -CH = CH-R*. -(CH T ) 0 COFL, or -{CH,) 0 -R. 
wherein n is zero to four, Inclusive; and FU is phenyl, unsubsrjtuted or substituted at the two through six 
positions by lower atkoxy carbonyl; carboaOcoxy, having aflcoxy of from one to four carbons, inclusive; aikyl 

5 of from one to four carbons; alkoxy, or thioalkoxy of from one to four carbons, inclusive; phen atkoxy of from 
one to four carbons inclusive in the alkoxy group; amino, monoaBcyl and dialkyl amino having the aikyl of 
from one to four carbons, inclusive; afoanoytemino of from two to six carbons, inclusive; carboxyl; benzo; 
halogen; hydroxy; aHcyteHoxy of from one to four carbons, inclusive; hydroxyalkyl of from one to four 
carbons, inclusive; aikanoyl of from one to four carbons, inclusive; nKro. aBcanesuIfonamido of from one to 

ro four carbons, inclusive: X is hydrogen or lower aikyl of from one to four carbons, inclusive; which comprises 
reacting a compound of general Formula II 



is 




II 



20 

wherein R„ b. and y are as defined above and R Is lower aikyl or phenyl; with a compound of general 
Formula lit 



25 




III 



30 

wherein X, R* and R. are as defined above, to obtain the compound having the Formula I as defined above. 

2. A process according to Claim 1 for the preparation of compounds of general Formula 1 and 
phermaceuticafty acceptable salts thereof, wherein y is one or two; b is zero, one, or two; R. Is hydrogen. 

33 halogen, nftro, hydroxy, amino, phenyl, straight or branched chained aikyl of from one to four carbons, 
inclusive, aflcoxy of from one to four carbons, inclusive, or -<CH »= CH-CH « CH)-taken together with adjacent 
ring carbons to form a benzo radical: R» is hydrogen or halogen; R* is halogen; aikyl of from six to twenty 
carbons; or -{CH^-FU wherein n is two; and R. is phenyl, unsubstituted or substituted at the two through six 
positions by halogen; hydroxy: phenyl; alkoxy of from one to four carbons, inclusive; carboxyl; atkytslloxy of 

40 from one to four carbons, rrtdusrve; benzytaxy; X Is hydrogen or lower aikyl of from one to four carbons, 
inclusive. 

3. A process according to Claim 1 for the preparation of r>H4^-<3,4-duTiethoxypr>errtf 
hyoVoxy^r<«o-bsn2eneacetBm)de. 

4. A process accorcfing to Claim 1 for the preparation of rH^2-<3,4^hyoroxyprterryr^ 
45 hydroxy-tr-c*o~benzeneacetarnkie. 

5. A process accorcfing to Claim 1 for the preparation of ^M2^>cfirtyoVoxyprtenyl)etr^ 
hydroxy-benzamlde. 

6. A process accorcfing to Claim 1 for the preparation of N44^2-<3.4Hjmydroxypherryl)ethyl]phenyl>2- 

for the preparation of N-{44^,4<ilrry*axyphen^^ 
for the preparation of ^4^2^3,4Hjihydroxyphenyf)o 
for the preparation of hH4K2^,4KErryoVoxypherry^ 



7. A process according to Claim 1 
(1.tKfirr**hyletrty^^ 

& A process according to Claim 1 
hydroxy-4H7>etriox 

9. A process according to Claim 1 
hydroxy-N.4-oimethylbenzamide. 
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